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Summary
Preface
The „International Conference on Celltower Siting - Linking Science & Public Health“, held on June
7-8, 2000 in Salzburg, Austria, can even now be seen as an information offensive with historical significance.
On an international level this conference brought together for the first time leading scientists and
experts from technicals sciences, bioscience and medicine, and especially from public health, aiming
at the discussion of the present knowledge about the exposure to and the health effects of high frequency electromagnetic fields, especially with the focus on public health and the precautionary principle.
It is difficult to represent a two day`s conference with 25 contributions in a short summary. An attempt is made with this proceedings. The summary will focus only on some general aspects and some selected topics of the individual presentations.
The rapid development in the mobile telecommunications area led and leads to an increasing burden
of exposure due to electromagnetic fields in the immediate environment of the population. In order
to guarantee, that these technologies, working in the high-frequency range with variable modulations, have no negative impacts on human health and well-being, it is essential to restrict the exposure.
The main question is from which basis the exposure limits for the protection of human health and
well-being are derived.
In 1998 ICNIRP (International Commission on Non-Ionizing Radiation Protection) a NGG acknowledged by the World Health Organization (WHO), proposed reference values for the protection of
human health from non-ionizing radiation. ICNIRP holds the position, that in the high frequency
range relevant effects on human health only appear in the case of excessive warming of tissues of
more than 1° Celsius which is related to a specific absorption rate (SAR) of 4 watts/kg tissue. In order
to protect also sensitive persons from excessive heating an uncertainty factor of 50 was introduced
resulting in an SAR of 0,08 W/kg. Because the SAR is only measurable on a phantom or by a computer model a so called reference level is derived for example as field strength [V/m or A/m] or as
power flux density [W/m²]. The reference levels proposed by ICNIRP for the currently used mobile
telecommunications frequencies, 900 MHz and 1800 MHz, are 4500 mW/m² (450 µW/cm²) and
9000 mW/m² (900 µW/cm²) respectively.
The International Conference on Cell Tower Siting made it clear, that the proposal of ICNIRP for the
protection of human health from highfrequency electromagnetic fields, on which the current recommendations of WHO and EU-Council are based, are on the one hand scientifically untenable and on
the other hand not able to protect human health.
The Salzburg Conference has to be seen as a turning point and as a chance in judgement of highfrequency electromagnetic fields. It is to hope, that the special authorities responsible for the protection
of public health from highfrequency electromagnetic fields in the different countries, will be able to
take the findings of the conference into account and to enable a policy of consequent and forceful
implementation.
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Individual Presentations
Christoph König, Public Health Department, Federal State of Salzburg, Austria, warmly welcomed the
speakers and participants to the Conference and expressed his opinion about WHO and ICNIRP:
„The WHO is relying – blind in one eye or deaf in one ear – on the statements of one committee of
experts, namely the ICNIRP, which itself demands further research at every opportunity, utters restrictive statements, but sets apodictic limits. The WHO has had to correct itself quite often, whether
on the subject of low-frequency electromagnetic fields, in setting limits for air pollutants or the toxicological limits for drinking water. Knowledge increases and thus revisions are necessary and good.
From this viewpoint, a serious and open discussion on the non-thermal and low-intensity biological
effects of highfrequency electromagnetic fields is long overdue. How those scientists who represent
the ICNIRP opinions will justify their absence from this conference, even though they were politely
invited in a friendly manner and under the same conditions to attend – namely as speakers – remains
to be seen. This does not demonstrate their ability to accept criticism of their own discoveries and
experience. If their absence was due to arrogance and disdain for those who think differently, we
should not leave the public in the dark about it.“
Othmar Raus, Councillor of the Federal State of Salzburg warmly welcomed the speakers and participants of the conference and expressed his delight, that so many had accepted the invitation to Salzburg. He stressed the necessity of a standardized judgement of the electromagnetic fields at least in
Austria and Europe and hoped that this conference would provide a basis for better decisions.
Gerd Oberfeld, Environmental Health, Federal State of Salzburg, Austria explained that the siting of
mobile telecommunications base stations not only in a historical context is a classic task for public
health services. Public health services should, beside other institutions, serve as a contact point for
the public, politics and administration in all questions related to health and mobile telecommunications. He pointed out that the public health service is of great importance for the assessment of possible disturbances of well-being and health in the vicinity of mobile telecommunications base stations.
Last mentioned problems should cause detailed epidemiological investigations which should also serve as a basis for the derivation of effect-related exposure standards.
Johann-Klaus Hohenberg, Federal Ministry of Agriculture, Forestry, Environment and Water Management, Vienna, Austria, described the current position of the Federal Austrian Ministry of Transport,
Innovation and Technology (BMVIT), which is responsible for telecommunications as well, and
which, regarding EMF, holds the same position as ICNIRP/WHO and the Proposal of the European
Council. He presented also the opinion of the responsible Federal Minister DI Michael Schmid, from
May 31, 2000: that according to the scientific investigations conducted so far there is no health hazard due to mobile telecommunication; that he takes the concerns of the public seriously and will by
better information of the public provide for a reduction of fears; that he is planning to issue an ordinance (based on § 67 of the Telecommunication Law) which will include technical specifications for
telecommunication equipment, and will also provide a limit value for radiation. [note: On July 27,
2000 BMVIT published a draft for the regulation of exposure standards for base stations and mobiles
(10 MHz - 300 GHz) on the basis of ICNIRP reference levels).
Michael Kundi, University of Vienna, Institute for Environmental Health, Austria, pointed out that for
protection of human health from radiofrequency fields and microwaves it is scientifically untenable
only considering the principle of tissue heating. He referred to the methodological faults of this approach and pointed to the body of data showing biological and health effects under non-thermal
exposure conditions. He proposed the derivation of preliminary exposure standards from the available studies considering certainty factors.
Yuri Grigoriev, Centre of Electromagnetic Safety, Institute of Biophysics, Moscow, Russia, reported
that the relevant exposure standard in Russia for the general public in the high frequency range is
100 mW/m² (10 µW/cm²). Exposure measurements in the first line buildings opposite to the base
stations (n=787) showed in the mean 2,3 mW/m² (0,23 µW/cm²) with a maximum value of 9,3
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mW/m² (0,93 µW/cm²). He presented also investigations on the isolated frog heart showing significant effect differences depending on the modulation of the signal.
Yngve Hamnerius, Chalmers University of Technology, Dept. of Electromagnetics, Goteborg, Sweden, gave an overview on the electromagnetic spectrum and went into EMF-measurements done at
sixteen different sites in Sweden. Measurements had been carried out outdoors in city areas e.g. at
bus stops (n=8). The maximum value observed was 3 mW/m2 (0,3 µW/cm²) and was dominated by
GSM 900. A measurement in an office (indoors) revealed a value of 1,5 mW/m² (0,15 µW/cm²), 96
% of the power flux density coming from a GSM 900 antenna 100 meters away. Measurements in
the vicinity of radio and TV transmitters (n=3) resulted in values up to 2,3 mW/m² (0,23 µW/cm²).
Bill Curry, EMSciTek Consulting Co., Illinois, USA, demonstrated by a practical example, that the radiation of two mobile telecommunications base stations, given as power flux density, had been amplified six to ten times by vector addition by the ground wave of an AM broadcast station 6 km
away. [note: this finding is of great importance for the siting of mobile telecommunications base stations in order to avoid the vector addition, as well as for the eventual elucidation of spatial distribution patterns of symptoms and cases of illness in epidemiological studies].
Cindy Sage, Sage Associates, Santa Barbara, USA, emphasized the need for the possibility of information on the personal exposure concerning electromagnetic fields from base stations. This data
should be calculated before installation of the site. Sage made clear, that the additional going on air
with the internet, the EMF exposure will increase significantly and she demands an adequate information for the public.
Carl Blackman, US Environmental Protection Agency, North Carolina, USA showed that electromagnetic fields can influence calcium-ion activity in nervous tissues at non-thermal levels in a non-linear
fashion. He described an EMF induced series of effects from changes in human behavior, alteration
of brain electrical activity (EEG) and induced changes in calcium ion activity. He also explained a model to predict the EMF related non-linear changes in calcium ion activity.
Fiorenzo Marinelli, Ist. di Citomorfologia C.N.R., Bologna, Italy, described a reversible formation of
clusters of inter membrane proteins (function: ion channels, enzymes, receptors for chemical signals)
in fibroblast cells exposed to a pulsed magnetic field. He considered the model as a basis to derive
hypothesis on the reversion of symptoms of people no longer exposed to a field.
Wilhelm Mosgöller, University of Vienna, Inst. for Cancer Research, Austria, reported of investigations on ear and hearing sensations, noise and sleep disturbances associated with base stations and
infra sound. In an experiment under real world conditions (base stations several hundred meters
away) with two identical boxes (with or without shielding by an aluminum foil) the test persons were
able to distinguish between the different boxes based on a change of the hearing sensation. An
other test (time series) showed a significant association between hearing sensations and distinct GSM
single frequencies at low intensities.
Cindy Sage, Sage Associates, Santa Barbara, USA, provided an overview of radiofrequency / microwave radiation studies relevant to wireless communications. She presented the studies arranged by
effects, as well as ordered by exposure in a table. She listed a multitude of studies showing significant
biological and health effects below the threshold recommended by ICNIRP of 4 W/kg and 0,08
W/kg respectively.
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Neil Cherry, Lincoln University Christchurch, New Zealand, verified with numerous studies, some of
them with an exposure-response-relationship, that the assertion of ICNIRP and WHO keeping the
basic limit of 0,08 W/kg will produce no health effects, is wrong. He concluded from the body of
evidence that EMF from mobile phone base stations are probable risk factors for serious health effects for the exposed population like neurological disorders, cancer, cardiac diseases and reproductive
disorders. He proposed a reduction target for the mean exposure of the population of 0,1 mW/m²
(0,01 µW/cm²) this could be accomplished by setting the outside boundary exposure as 1 mW/m²
(0,1 µW/cm²). He recommended to carry out health surveys in the vicinity of base stations.
Monica Sandström, National Institute for Working Life, Umea, Sweden, reported of a study of Swedish and Norwegian mobile phone users. The study hypothesis that GSM telephones would lead to
more subjective symptoms compared to analogous mobile phones was not confirmed. But the study
brought up an association between the frequency and the strengths of different symptoms during
the call (e.g. headache, difficulties concentrating, fatigue, warmth behind/around or on the ear) and
the frequency and duration of use. Users were able to reduce their symptoms successfully by various
measures (e.g. reduction of calls and calling time, change to wired phones, mounting of an outside
car antenna, use of a hands free kit). She cites also an Australian study, which saw in mobile phone
users most frequently headaches, which were different from „normal“ headaches.
Elzbieta Sobiczewska, Department of Microwave Safety, Military Institute of Hygiene and Epidemiology, Warsaw, Poland, presented a study of people occupationally exposed to EMF at a broadcast
station. She found associations between EMF exposure and heart rate variability, day/night amplitude of blood pressure, pulse frequency and parameters of diurnal rhythms of blood pressure and heart
rate (acrophase and amplitude but not for the mean value). These findings would indicate a dysregulation of autonomic control of cardiac function with shift towards sympathicotony.
Ekkehardt Altpeter, Inst. for Social- and Preventive Medicine, University of Bern, Switzerland, reported of investigations in the vicinity of the Swiss shortwave transmitter Schwarzenburg in 1992, 1993
and 1996. In cross sectional surveys it was repeatedly shown that in the exposed population sleep
disorders were more frequent than in the not exposed group. This findings were confirmed by short
time series as well.
Huai Chiang, Zhejiang University School of Medicine Microwave Lab, Hangzhou, FR China, reported
that in China the exposure standard (300 MHz - 300 GHz) for the general population is 100 mW/m²
(10 µW/cm²). She presented a study of people chronically exposed to high frequency electromagnetic fields. The exposure was associated with the following symptoms and disorders: headaches, fatigue, insomnia or somnolence and decrease in memory, changes in ECG (bradycardia <50/min and
ST-T downward displacement), reduction of thrombocytes and leukocytes. Overall the findings
showed that chronic exposure to highfrequency EMF is associated with a series of non-specific symptoms including increased neuroses, liability of autonomic nervous system, slight changes in peripheral blood, the lens of the eye and the non-specific immune function.
Livio Giuliani, National Institute of Occupational Safety and Prevention (ISPESL), Rome, Italy, described the reasons for the position of Italy refusing the proposed guideline values of ICNIRP and the
European Council for the protection of human health from non-ionizing radiation. Italy prevented by
its position the adoption of the ICNIRP guideline values as an EU-directive, therefore only a proposal
of the European Council was adopted. Beside a general exposure standard of 100 mW/m² (10
µW/cm²) Italy has introduced a so called quality target of 1 mW/m² (0,1 µW/cm²) per facility.
Ronald Macfarlane, Health Promotion and Environmental Protection Office, Toronto Public Health,
Canada, reported of the plans of the city of Toronto in order to introduce a strategy of a precautionary reduction of exposure from base stations. Because of the legal position the final decision has to
be made by the federal government. He also spoke about the possible approach for the derivation of
preliminary exposure values.
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Malcom MacGarvin, modus vivendi, Consultant for the European Environment Agency, Glenlivet,
Scotland, explained on the basis of certain examples like asbestos, BSE, lead in gasoline etc. which
lessons should be learned from early warnings.
Helene Irvine, Greater Glasgow Health Board, Dept. of Public Health, Scotland, listed a multitude of
considerations regarding the need for a precautionary approach with regard to both cellphones and
their base stations. In her estimation the ubiquitous use of cellphone technology has all the hallmarks
of a future public health problem. Any new technology is likely to have some effects even if they are
very small. Society needs to know about these risks and make an informed judgement about whether
it wants to accept them or accept the costs of minimizing any risk. The principle of minimizing preventable environmental exposure should be applied to EMF as much as it is to water, air, noise and
light pollution.
Colin Ramsay, Scottish Center for Infection and Environmental Health (SCIEH), Glasgow, Scotland,
described the situation regarding the siting of base stations in Scotland from the perspective of the
public health service. He stressed the need for public health professionals to keep up to date with the
rapidly changing technology in order to give appropriate advice. This would be not easy when the
industry itself is reluctant to enter into a dialogue with interested public health practitioners. Pending
such future technical developments, the key remaining issue at present, in the UK at least, is to persuade the general public, skeptical public health professionals, industry and the government that the
most sensible course of action is to adopt a precautionary approach.
Louis Slesin, Editor Microwave News, New York, USA, gave an overview on the controversy on mobile phones and base stations in the USA. He pointed out that the greatest irony would come from
the fact that if the public did not love their phones so much, there would be much fewer towers. The
proliferation of towers would be a direct result of the demand for dial tones on mobile phones. There
are legitimate concerns over the lack of long-term studies of chronic, low-level exposures, especially
since towers entail round-the-clock exposures.
Gerd Oberfeld, Environmental Health, Federal State of Salzburg, Austria, presented the dynamic Salzburg model, that started in 1997 aiming at the precautionary protection of public health. It showed
that including the public is necessary and possible. Optimized siting of base stations led to a reduction of EMF exposure up to the factor 100 to 1000. Main element is the calculation of the expected
EMF exposures in the vicinity of a base station (per sector), based on the maximum power output. If
necessary the power has to be reduced in order to guarantee the compliance with the exposure limits. Because no data on exposures from previously erected basestations were available, the limit value
of 1 mW/m² (0,1 µW/cm²) has been split up for the four network providers to 0,25 mW/m² (0,025
µW/cm²) per site for pragmatic reasons.
In the final discussion the Salzburg resolution on mobile telecommunications base stations was presented. This resolution lists central points that should be considered when siting and operating this
facilities. The Resolution in complete wording is part of in this proceedings.
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